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$\Delta$ $p(t, x, y)$ $M$ $m$
, . $M$ $\mathbb{R}^{d}$
, $\Leftrightarrow d\leq 2$ . 2
$M_{1},$ $M_{2}$ $M_{1}\cross M_{2}$
$M_{1},$ $M_{2}$ “ ” $d_{1}$ , $d_{2}$ , $d_{1}+d_{2}$
. , $M_{i}$ $(t, x_{i}, y_{i})$ $tarrow\infty$
( $x_{i},$ $y_{i}$ ) $\vee\wedge t^{-d_{i}/2}$ , $M=M_{1}\cross M_{2}$
$p(t, (x_{1}, x_{2}), (y_{1}, y_{2}))=p_{1}(t, x_{1}, y_{1})p_{2}(t, x_{2}, y_{2})$ , IJ
$M$ $\Leftrightarrow\int_{1}^{\infty}p(t, x, y)dt=\mathrm{o}\mathrm{o}$ $\Leftrightarrow\int_{1}^{\infty}t^{-(d_{1}+d_{2})/2}dt=\mathrm{o}\mathrm{o}$ $\Leftrightarrow d_{1}+d_{2}\leq 2$
. , 2
. , $(\log t)^{-\alpha}$ factor









“ ” . ,
“ ” .
, “ ”




$X$ , $m$ $X$ Supp[m] $=X$
. M=(X $X$ $m$- $T_{t}=e^{tL}$ $L^{2}(X, m)1$
, $(\mathscr{E}, \ovalbox{\tt\small REJECT})$ $L^{2}(X, m)$ : $\mathscr{E}(u, v)=\lim(u-T_{t}u, v)\underline{1},$ $\iota\varphi:=$
$tarrow 0t$
$\{u\in L^{2}(X, m):\mathscr{E}(u, u)<\infty\}$ . .
1. $M$ $\mathscr{E}$ $s^{\mathrm{f}}$ $\forall f\in L^{1}(X, m)_{+},$ $\int_{0}^{\infty}T_{t}fdt=\mathrm{O}$ or $\infty$ m-a.e.
$\Leftrightarrow 1\in\ovalbox{\tt\small REJECT}_{\mathrm{e}}$ and $\mathscr{E}(1,1)=0$ ( $[\mathrm{S}$ , FOT]),
, $ff_{\mathrm{e}}$ ( $u\in \mathrm{L}\ovalbox{\tt\small REJECT}_{\mathrm{e}}\Leftrightarrow^{\mathrm{d}\mathrm{e}\mathrm{f}}\exists\{u_{n}\}$ $\subset\ovalbox{\tt\small REJECT} \mathrm{s}.\mathrm{t}.u_{n}arrow u$ m-a.e.,




$\forall f\in L^{1}(X, m)_{+},$ $\int_{0}^{\infty}T_{t}fdt<\infty$ m-a.e.
$M$ (cf. [FOT]).
$(\mathscr{E}, \ovalbox{\tt\small REJECT})$ . , $C_{0}(X) \bigcap_{t}\ovalbox{\tt\small REJECT}$ $C_{0}(X)$ ( $\ovalbox{\tt\small REJECT}$ ,
. , $C_{0}(X)$
$\Delta$ , $\mathscr{E}_{1}(\cdot, \cdot):=\mathscr{E}(\cdot, \cdot)+(\cdot, \cdot)$ .
2. $K$ , $G$ $X$ $K\subset G$ , $(K, G)$ capacitor(
) , :
Cap $(K;G):= \inf\{\mathscr{E}(u, u) : u\in \mathscr{C}(K;G)\}$ ,
$\mathscr{C}(K;G):=$ { $u\in\ovalbox{\tt\small REJECT}\cap C_{0}(X):0\leq u\leq 1$ on $X,$ $u=1$ on $K,$ $u=\mathrm{O}\mathrm{q}.\mathrm{e}$ . on $G^{c}$ }.
(cf. $[\mathrm{G}$ , O95]).
$B(r)\nearrow X$ .
$\mathscr{E}\hslash\grave{\grave{[searrow]}}\mathrm{f}\mathrm{f}\text{ }\mathrm{B}9\Leftrightarrow \mathrm{f}\mathrm{f}\mathrm{i}\text{ }\grave{\sqrt}\mathit{1}\backslash ^{\mathrm{o}}\text{ }K\subset X\mathfrak{l}^{}.\text{ }$ Cap(K; $X$ ) $=0$
(2.1)
$\Leftrightarrow\forall r>0\lim_{Rarrow\infty}$ Cap(B($r$ ); $B(R)$ ) $=0$ .
1 $(\cdot, \cdot)$ .
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, .
$\mathscr{E}(u, v)=\mathscr{E}^{(c)}(u, v)+\mathscr{E}^{(j)}(u, v)+\mathscr{E}^{(k)}(u, v)$ $(u, v\in\ovalbox{\tt\small REJECT}_{\mathrm{e}})$ ,
$\mathscr{E}^{(c)}(u, v)=\frac{1}{2}\int_{X}d\mu_{(u,v\rangle}^{c}$ (local Part),
$\mathscr{E}^{(j)}(u, v)=\iint_{X\mathrm{x}X}(\tilde{u}(x)-\tilde{u}(y))(\tilde{v}(x)-\tilde{v}(y))dJ(x, y)$ ($\mathrm{j}$umping Part),
$\mathscr{E}^{(k)}(u, v)=\int_{X}\tilde{u}(x)\tilde{v}(x)dk(x)$ (killing part).
$d\mu_{\langle\cdot,\cdot\rangle}^{\mathrm{c}}$ Radon 2
(e.g. $d\mu_{\langle u,v\rangle}^{c}=(\nabla u,$ $\nabla v)dm$ ) . $dJ(x, y)$ $X\cross X$ Borel
$J(\{x=y\})=0$ . $dk(x)$
Radon . $\tilde{u}l\mathrm{h}u$ .
$\mathscr{E}^{(k)}\neq 0$ $\mathscr{E}^{(k)}=0$
$\mathscr{E}$




$\varphi_{r,R}\in \mathscr{C}(\overline{B(r)};B(R))(0<r<R)$ $\mathscr{E}(\varphi_{r,R}, \varphi_{r,R})\leq$
$e(r, R)$ , .
$(\mathscr{E}=\mathscr{E}^{(\mathrm{c})})$ :
$H_{\triangle}= \sum_{n=1}^{N}e_{n}^{-1},$
$H(r, R):= \sup_{\triangle}H_{\triangle}$ ,
Cap $(\overline{B(r)};B(R))\leq H(r, R)^{-1}$ $(0<r<R)$ .
1. $e(r, R)$ .
, $\sup_{\triangle}\sum_{n}H(r_{n-1}, r_{n})=H(r, R)$ ,
.
exhaustion function $\psi\in\ovalbox{\tt\small REJECT}_{1\mathrm{o}\mathrm{c}}\cap C(X)2$ $B(r)=$
$\{x:\psi(x)<r\}(r>0)$ , $w(r):=\mu_{\langle\psi,\psi\rangle}^{c}(\{0<\psi<r\})(r>0)$




$e(r, R)= \frac{w(R)-w(r)}{2(R-r)^{2}}$ $H(r, R)=2 \int_{r}^{R}\frac{d\rho}{w’(\rho)}$
. , $w(r)$ ([St98]),
$[\mathrm{K}96]$ . , $w(r)$ ([BH]).
(E=l(c)+l( ) :
$J_{0}(r, R):=J(B(r)\cross B(R)^{c})(0<r<R)$ . $0<r<R<r’<R’$ ,
$0\leq \mathscr{E}(\varphi_{r,R}, \varphi_{r’,R’})\leq 2J_{0}(R, r’)$ . 0
, $e(r, R)$ .
2([O]). $c_{0}>1,$ $K>0$ $(0, \infty)$ $f,$ $g$
$(*)\{$
$3e(r, R)\leq K(f(r)\wedge f(R))g(R)$ $(c_{0}\leq R/r<c_{0}^{2})$ ,
$4J_{0}(r, R)\leq K(f(c_{0}^{-2}r)\wedge f(r))g(c_{0}^{2}R)$ $(c_{0}\leq R/r)$
. , $g$ .
Cap $(\overline{B(r)};B(R))\leq KI(r, R)^{-1}$ $(0<r<c_{0}r\leq R)$
. , $I(r, R)= \frac{1}{f(R)g(R)}+\int_{r}^{R}\frac{d(-1/f)(\rho)}{g(\rho)}=\frac{1}{f(r)g(r)}+\int_{r}^{R}\frac{d(1/g)(\rho)}{f(\rho)}$
.
.
. , (cf. $[\mathrm{O}94]$ ).
, .
4. )
$i=1,2$ $X^{(i)}$ $m^{(i)}$ $M^{(i)}:=(X_{t}^{(i)})$
$M^{(1)}$
$A:=$. (A $X_{t}:=(X_{t}^{(1)}, X_{A_{t}}^{(2)})$ M:=(X $M^{(1)},$ $M^{(2)}$
$A$ (skew product) $M=M^{(1)}\otimes_{A}M^{(2)}$ . $M^{(i)}$
$L^{2}(X^{(i)}, m^{(i)})$ $(\mathscr{E}^{(i)}, \ovalbox{\tt\small REJECT}^{(i)}),$ $\mu$ $A$ Revuz , $M$
$L^{2}(X^{(1)}\cross X^{(2)}, m^{(1)}\otimes m^{(2)})$ $(\mathscr{E}, \ovalbox{\tt\small REJECT})$ $\mathscr{C}^{(i)}:=\mathit{7}^{(i)}\cap Q(X^{(i)})$
$\mathscr{E}(u\otimes v, u\otimes v):=\mathscr{E}^{(1)}(u, u)(v, v)_{m^{(2)}}+(u, u)_{\mu}\mathscr{E}^{(2)}(v, v)$ $(u\in\%^{7(1)}, v\in \mathscr{C}^{(2)})$
(cf. [O98]). , $A(t)=t$ $\mu=m^{(1)}$ $Ml\mathrm{h}M^{(1)}$ ,
$M^{(2)}$ , $M=M^{(1)}\otimes M^{(2)}$ $\text{ }$ . $\mathrm{C}\mathrm{a}\mathrm{p}^{(i)}(K^{(i)} ; G^{(i)})$ $(\mathscr{E}^{(i)}, \epsilon\ovalbox{\tt\small REJECT}^{(i)})$
$(K^{(i)}, G^{(i)})$ , $c_{0}>1,$ $K_{i}>0$
$\mathrm{C}\mathrm{a}\mathrm{p}^{(i)}(\overline{B^{(i)}(r)};B^{(i)}(R))\leq\frac{K_{i}}{R-r}$ $(1\leq r<c_{0}r\leq R;i=1,2)$ . (4.1)
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. , $M^{(i)}$ . ( $M^{(i)}$
$\{B^{(i)}(r)\}$ , (4.1)
. ) , $\{B(r)\}$ :
$\rho_{i}(t):=m^{(i)}(B^{(i)}(t))\vee 1$ , $\rho_{\mu}(t):=\mu(B^{(1)}(t))\vee 1$ $(t\geq 1;i=1,2)$ ;
$F_{i}(t):= \int_{1}^{t}\rho_{i}(\sigma)d\sigma$ , $G_{i}(s):=F_{i}^{-1}(s)$ $(t\geq 1, s\geq 0;i=1,2, \mu)$ ,
$C(t):=1+ \int_{0}^{t}\frac{ds}{\rho_{\mu}(G_{\mu}(s))\rho_{2}(G_{2}(s))}$ $(t\geq 1)$ ,
$B(r):=B^{(1)}(G_{\mu}(C^{-1}(r)))\cross B^{(2)}(G_{2}(C^{-1}(r)))$ $(1 \leq r<C(\infty):=\sup_{t\geq 1}C(t))$ .
3([O]). $C(\infty)=\infty$ $M^{(1)}\otimes_{A}M^{(2)}$ . , $c_{1}>c_{0}$
.
Cap $( \overline{B(r)};B(R))\leq\frac{K}{R-r}$ $(1\leq r<c_{1}r\leq R<\infty)$ . (4.2)
, $K:= \frac{4(K_{1}+K_{2})(c_{1}-1)}{(1-1/c_{0})(c_{1}-c_{0})}$ .
2. $\psi_{i}\in\ovalbox{\tt\small REJECT}_{1\mathrm{o}\mathrm{c}}^{(i)}\cap C(X^{(i)})(i=1,2)$ ? $B^{(i)}(r)=\{x^{(i)} : \psi_{i}(x^{(i)})<r\}(i=1,2)$
$B(r)=\{(x^{(1)}, x^{(2)}):C(F_{\mu}(\psi_{1}(x^{(1)})))\vee C(F_{2}(\psi_{2}(x^{(2)})))<r\}$ .
. , 1 [T]
.
5.
$[0, \infty)$ $S=(S(t), \Pi)$ subordinator
. L\’evy-Khintchin :
$E[e^{-\lambda S(t)}]=e^{-t\psi(\lambda)}$ , $\psi(\lambda)=b\lambda+\int_{(0,\infty)}(1-e^{-\lambda s})d\nu(s)$
, $b\geq 0$ Le’ $d\nu(s)$ 3 .
$\nu_{1}(x):=\int_{(0,\infty)}s\Lambda xd\nu(s)=\int_{0}^{x}\nu((s, \infty))ds<\infty$ $(x\geq 0)$
. M=(X $S$ $M^{S}:=(X_{t}^{S})$ $X_{t}^{S}:=X_{S(t)}$





$\int_{(0,\infty)}s\wedge 1d\nu(s)<\infty$ $(0, \infty)$ Radon
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$S$ $S^{[\beta]}$ ( $\beta$- ), $M^{S}$ $M^{[\beta]}$ . $M$ m-
$M^{S}$ $m$- , $L^{2}(X, m)$ $T_{t}^{S}$ , $(\mathscr{E}^{S}, \ovalbox{\tt\small REJECT}^{S})$
. $T_{t}$ $L$ , $T_{t}^{S}$ $L^{S}=$ -\psi ( L) . $(\mathscr{E}^{S}, \ovalbox{\tt\small REJECT}^{S})$
:
4 $([\mathrm{O}02])$ . $\ovalbox{\tt\small REJECT}\subset\ovalbox{\tt\small REJECT}^{S}$ , $u\in \mathrm{L}\ovalbox{\tt\small REJECT}$
$\mathscr{E}^{S}(u, u)\leq b\mathscr{E}(u, u)+\int_{(0,\infty)}\{s\mathscr{E}(u, u)\}\wedge(u, u)d\nu(s)$ (5.1)
$= \{b+\nu_{1}(\frac{(u,u)}{\mathscr{E}(u,u)})\}\mathscr{E}(u, u)$ (5.2)
. ( , $u,$ $v\in ff_{\mathrm{e}}^{S}$
$\mathscr{E}^{S}(u, v)=b\mathscr{E}(u, v)+\int_{(0,\infty)}(u-T_{s}u, v)d\nu(s)$ (5.3)
$=b \mathscr{E}(u, v)+\iint(u(x)-u(y))(v(x)-v(y))dJ(x, y)$ (5.4)
. , $dJ(x, y)= \frac{1}{2}1_{\{x\neq y\}}dm(x)\int_{(0,\infty)}d\nu(s)p_{s}(x, dy)$ .
, $(\mathscr{E}, \ovalbox{\tt\small REJECT})$ $(\mathscr{E}^{S}, ff^{S})$ .
$(\mathscr{E}^{S}, \epsilon\ovalbox{\tt\small REJECT}^{S})$ $\mathrm{C}\mathrm{a}\mathrm{p}^{S}(K;G)$ , $S=S^{[\beta]}(0<\beta< 1)$ ,
$\mathrm{C}\mathrm{a}\mathrm{p}^{[\beta]}(K;G)$ $S$ [\beta ]. .
:
5 $([\mathrm{O}02])$ . $(K, G)$ capacitor $m(G)<\infty$
$\mathrm{C}\mathrm{a}\mathrm{p}^{S}(K;G)\leq \mathrm{C}\mathrm{a}\mathrm{p}(K; G)\{b+\nu_{1}(\frac{m(G)}{\mathrm{C}\mathrm{a}\mathrm{p}(K,G)}.)\}$, (5.5)
$\mathrm{C}\mathrm{a}\mathrm{p}^{[\beta]}(K;G)\leq C_{\beta}m(G)^{1-\beta}\mathrm{C}\mathrm{a}\mathrm{p}(K;G)^{\beta}$. (5.6)
(2.2) :
1. $\bigcup_{r>0}B(r)=X$ . $M^{S}$ :
$\sup_{r>0}\lim_{Rarrow\infty}$ Cap $( \overline{B(r)};B(R))\nu_{1}(\frac{m(B(R))}{\mathrm{C}\mathrm{a}\mathrm{p}(\overline{B(r)}\cdot B(R))},)<\infty$ .
2. $?=\mathscr{E}^{(c)}$ , $\psi\in\epsilon\ovalbox{\tt\small REJECT}_{1\mathrm{o}\mathrm{c}}\cap C(X)$ $B(r)=\{x\in X : \psi(x)<r\}$
, $C>0$ $d\mu_{\langle\psi,\psi\rangle}^{c}\leq Cdm$ . $v(\rho):=m(B(\rho))=$
$O(\rho^{2\beta})(\rhoarrow\infty)$ $M^{[\beta]}$ .
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$\mathrm{C}\mathrm{a}\mathrm{p}^{[\beta]}(\overline{B(r)};B(R))$ $=O(v(R)^{1-\beta} \{\frac{v(R)}{(R-r)^{2}}\}^{\beta})=O(\frac{v(R)}{R^{2\beta}})=O(1)(Rarrow\infty)$ . $\square$
$M$ ( $d$
1 $x_{0}$ $\psi=d(\cdot, x_{0})$ $C=1$ , $v(r)$ ).
, [BM] .
6. $\mathbb{R}^{2}$
\S 12 M=(X $M^{S}$ . $\{B_{t}^{(i)}\}$
$(i=1,2)$ 2 $\mathbb{R}$ , $l(t)$ $\{B_{t}^{(1)}\}$ $0\in \mathbb{R}$
4 .
$X_{t}:=(B_{t}^{(1)}, B_{l(t)}^{(2)})$ (skew product)
$\mathbb{R}^{2}$ $L^{2}(\mathbb{R}^{2})$
$\mathscr{E}(u, u)=\frac{1}{2}\int\int_{\mathrm{R}^{2}}(\frac{\partial u(x^{(1)},x^{(2)})}{\partial x^{(1)}})^{2}dx^{(1)}dx^{(2)}+\frac{1}{2}\int_{\mathrm{R}}(\frac{\partial u(0,x^{(2)})}{\partial x^{(2)}})^{2}dx^{(2)}$
. $B(r):=(-r^{2}, r^{2})\cross(-r, r)=\{y\in \mathbb{R}^{2} : d(0, y)<r\}$ . ,
$d(x, y)=\sqrt{|\prime x^{(1)}-y^{(1)}|}\vee|x^{(2)}-y^{(2)}|,$ $x=(x^{(1)}, x^{(2)}),$ $y=(y^{(1)}, y^{(2)})\in \mathbb{R}^{2}$ .
6. $\mathrm{C}\mathrm{a}\mathrm{p}(\overline{B(r)};B(R))\leq\frac{2}{R-r}=2(\int_{r}^{R}d\rho)^{-1}$ $(0<r<R)$ .
. 3 , ,
: $\varphi_{r,R}:=\theta_{r^{2},R^{2}}\otimes\theta_{r,R}(\mathrm{c}\mathrm{f}. (5.7))$ ,
$\mathscr{E}(\varphi_{r,R}, \varphi_{r,R})=\frac{2(R+2r)}{3(R^{2}-r^{2})}+\frac{1}{R-r}\leq\frac{2}{R-r}$
$40\in \mathbb{R}$ Dirac $\delta_{0}$ Revuz .
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, $\psi:=d(0, \cdot)$ 1 :






8 $([\mathrm{O}02, \mathrm{O}])$ . $c_{0}>1$ $K>0$
:
$\mathrm{C}\mathrm{a}\mathrm{p}^{S}(\overline{B(r)};B(R))\leq K(\int_{r}^{R}\frac{d\rho}{b+\nu_{1}(\rho^{4})})^{-1}$ $(0<r<c_{0}r\leq R)$ . (6.1)
7 :
3 $([\mathrm{O}02])$ . $\int_{1}^{\infty}\frac{d\rho}{b+\nu_{1}(\rho^{4})}=\infty$ $\mathscr{E}^{S}$ .
, 8 $S=S^{[3/4]}$ . $b=0,$ $\nu_{1}(x)=$
$C_{3/4}x^{1/4}$
$\mathrm{C}\mathrm{a}\mathrm{p}^{[3/4]}(\overline{B(r)};B(R))\leq K(\int_{r}^{R}\frac{d\rho}{\rho})^{-1}=\frac{K}{\log R-\log r}$ .
[ $b=0,$ $\nu_{1}(x)=O(x^{1/4}\log x)$
$\mathrm{C}\mathrm{a}\mathrm{p}^{S}(\overline{B(r)};B(R))\leq K(\int_{r}^{R}\frac{d\rho}{\rho 1\mathrm{o}\mathrm{g}\rho})^{-1}=\frac{K}{\log\log R-\log\log r}$ .
, 3 , .
, ( ) .
$\gamma(B):=\int_{0}^{\infty}\Pi(S(t)\in B)dt(B\subset[0, \infty))$ .
9 $([\mathrm{O}02])$ . $\int_{[0,\infty)}(f, T_{s}f)d\gamma(s)<\infty$ $f\in L^{2}(X, m)$ ( $f>\mathrm{O}$ m-a. $e.$ )
$M^{S}$ .
$\int_{0}^{\infty}(f, T_{t}^{S}f)dt=\int_{[0,\infty)}(f, T_{s}f)d\gamma(s)$ .
$M$ ( \S 3 ).
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1 $([\mathrm{O}02])$ . $(f, T_{t}f)=O(t^{-3/4})(tarrow\infty)$ $f\in L^{2}(\mathbb{R}^{2})(f>0)$
.
10 $([\mathrm{O}02])$ . $\int_{1}^{\infty}\frac{d\rho}{b+\nu_{1}(\rho^{4})}<\infty$ $\mathscr{E}^{S}$ . , $0<\beta<3/4$
$\mathscr{E}^{[\beta]}$ .
2 $\mathrm{B}_{e}\gamma 0,$$x\leq \mathrm{m}^{1}\psi 1x\leq$
7. 8 ( )
\S \S . $e(r, R)$ .
2([O]). $\varphi_{r,R}(x):=\theta_{r^{2},R^{2}}(x^{(1)})\theta_{r,R}(x^{(2)})$ $(0<r<R, c=R/r)$
$\mathscr{E}^{S}(\varphi_{r,R}, \varphi_{r,R})\leq \mathscr{E}(\varphi_{r,R}, \varphi_{r,R})\{b+\nu_{1}(\frac{(\varphi_{r,R},\varphi_{r,R})_{m}}{\mathscr{E}(\varphi_{r,R},\varphi_{r,R})})\}\leq\frac{2}{1-1/c}\frac{b+\nu_{1}(2R^{4})}{R}$ .
$J_{0}(r, R)$ , $p_{t}(x, dy)$
. .




$p_{t}^{(\mathrm{c})}(x, dy)= \int_{[0,t)}q(x^{(1)}, ds)\int_{0}^{\infty}d\lambda\frac{|y^{(1)}|+\lambda}{t-s}$
$g(t-s, |y^{(1)}|+\lambda)g(\lambda, y^{(2)}-x^{(2)})dy^{(1)}dy^{(2)}$ .
, $d\delta_{x}(y)$ .$x\in \mathbb{R}$ { Dirac , $g(t, x)=\tau_{\overline{2\pi t}}^{1}e^{-x^{2}/2t}$ , [ ,
$q(x^{(1)}, ds)=\{$





4 ([O]). $J_{0}(r, cr) \leq\frac{17}{(c-1)^{4}}\frac{\nu_{1}(c^{4}r^{4})}{r}$ $(r>0, c>1)$ .
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8 . 2 , $f(\rho)\ovalbox{\tt\small REJECT}\rho^{3},$ $g(\rho)\ovalbox{\tt\small REJECT}\{b+\nu_{1}(\rho^{4})\}/\rho^{4}\ovalbox{\tt\small REJECT} b/\rho^{4}+$
$/_{0,\mathrm{o}\mathrm{o})}(s/\rho^{4})\triangle 1d\nuarrow)$ $\ovalbox{\tt\small REJECT}$
$(*)\{$
$\mathscr{E}^{S}(\varphi_{r,R}, \varphi_{r,R})\leq K_{0}f(r)g(R)$ $(c_{0}\leq R/r<c_{0}^{2})$ ,








$\Phi(y)$ $[0, \infty)$ $\Phi(y)>0(y>0)$ , 2
$D:=\{(x, y)\in \mathbb{R}^{2} : y>0, |x|<\Phi(y)\}$ . $\overline{D}$ $M$
:
$\mathscr{E}(u, v)=\frac{1}{2}\iint_{D}(\nabla u, \nabla v)$ dxdy $(u, v\in\ovalbox{\tt\small REJECT}=H^{1}(D))$ .
$B(r):=\{(x, y)\in D:y<r\}(r>0)$ $\varphi_{r,R}(x,y):=\theta_{r,R}(y)$
:





12. $\int^{R}\Phi(y)dy=O(R^{2\beta})(Rarrow\infty)$ $M^{[\beta]}$ .
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( , $D=\{(x, y) : y>|x|^{\alpha}\}=\{(x, y) : y>0.|x|<y^{1/\alpha}\}(\alpha\geq 1)$ , $\beta\geq\frac{\alpha \mathrm{t}[perp]}{2\alpha}$
12 ?
. ,
$\sup_{x,y\in \mathbb{R}^{2}}p_{t}(x, y)=O(1/\int^{\sqrt{t}}\Phi(y)dy)$ $(tarrow\infty)$
9 . , $p_{t}(x, y)$
. ,
. , $\Phi(y)$ $c$ $[-c, c]$ $[0, \infty)$
1 $O(1/\sqrt{t})$ ,
$\alpha=1\Leftrightarrow\Phi(y)=y$ 2 1
2 $O(1/t)$ . T
. , $\alpha>1$ $p_{t}(x, y)$ $O(1/t)$
. , , 9
, $\beta<1$ $M^{[\beta]}$ ( $\psi(\lambda)=\lambda^{\beta}$ $d\gamma(s)=(s^{\beta-1}/\Gamma(\beta))ds$
). , $\int^{R}\Phi(y)dy=O(R^{1+1/\alpha})(Rarrow\infty)$ 12 $1/2+1/(2\alpha)\leq\beta\leq 1$
$M^{[\beta]}$ . .
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